To investigate the impact on drop-out rates of several baseline clinical characteristics of a sample of overweight and obese outpatients. DESIGN: Retrospective clinical trial. SUBJECTS: The charts of 383 patients aged 15-82 y attending an outpatient clinic for the treatment of obesity were examined from the first clinical evaluation until 1 y of diet ambulatory treatment. MEASUREMENTS: We characterised the participants at baseline on the basis of their somatic characteristics, socioeconomic status, obesity-related diseases and dietary habits. The most significant factors resulting in univariate statistical analysis (waist, body mass index (BMI), full-time job, depressive syndrome, number of obesity-related diseases, daily frequency of fruit consumption) were then examined as independent variables in direct multiple logistic regression with the dependent variable drop-out. RESULTS: The 1-y drop-out rate was 77.3%. A total of 87 patients completed the follow-up study. The noncompleter patients had slightly lower BMI and waist circumference mean values, and they were further regularly employed in full-time jobs, while the completer patients were principally pensioners and housewives. Drop-outs had a lower number of obesity-related diseases and as a result were less depressed. By the logistic regression, full-time job is the best predictor of premature withdrawal (odds ratio ¼ 2.40). Age, gender, anthropometric measurements, lifestyle and dietary habits did not result as significant predictors of drop-out. CONCLUSION: The overweight and obese outpatients at higher risk of ambulatory treatment drop-out are more likely to work full hours, have less obesity-related complications and be less depressed. In our study, the full-time job condition seems to be the strongest predictor of premature withdrawal.
Introduction
Obesity is a chronic disorder and there is therefore a need for long-term treatment programmes. 1 Despite the development of various pharmacological and surgical treatments, dietary intervention 2 combined to behavioural therapy and counselling support 3, 4 are the bases for all obesity treatment, since these approaches can definitely help to promote the physical activity and the dietary changes needed to improve obesity condition. Drop-out is one of the major causes of failure in obese patient management, and attrition rates of 10-80% in obesity trials have been reported. 5 Strategies to reduce dropout rates are needed to improve the long-term outcomes of nonsurgical treatment. 6 As Mattfeldt-Beman et al 7 pointed
out, the attendance at intervention sessions and constant adherence to programme components tend to relate to longterm success. This is consistent with the findings of others. 8, 9 Therefore, continuous care seems to be the gold standard to improve ambulatory treatment success rate. 6, [10] [11] [12] Unfortunately, reports on nonsurgical clinical trials with active follow-up period are relatively few and only a small number of them examined the drop-out patterns. 5, 6, 13, 14 Torgerson et al 14 examined the impact on weight loss of a combined behavioural support and diet approach, reporting a 40% drop-out rate at 1 y. Andersson and Rössner 13 examined the outcomes of a therapy programme, based on combined behavioural modification treatment, by means of group session, reporting a 22% drop-out rate at 1 y, which represents a reasonably successful outcome: the most frequent drop-out reasons adduced by patients were personal problems, no wish to participate and unknown reasons. Lantz et al 6 followed a sample of obese patients subjected to a 2-y hypocaloric and behavioural support treatment programme: the reported drop-out rate was 51.3% and the most common reasons for premature withdrawal were lack of motivation and various family-related problems. The different study designs make it hard to compare the different drop-out rates and all drop-out reasons reported above cannot actually be proven, since patients can adduce any kind of reason for their wish not to return to follow-up sessions. It is a commonplace judgment that obese patients with poor diet therapy outcomes are more likely to drop out, since the desire to decrease weight does not always correspond to the willingness to change behaviour. 10 Several authors have pointed to the need for individualised treatment for obesity in order to improve weight loss and treatment attendance; however, data on predictors of weight loss and attrition are still scarce and inconsistent. 9 It is well recognised that several factors can induce dropout during the treatment, such as lack of motivation, or poor diet treatment outcomes: 15 these factors can all be determined by the treatment itself.
The aim of the present study was to identify drop-out predictors that can independently raise the withdrawal risk. We intended to characterise drop-out patients since the first clinical evaluation and therefore contribute to develop strategies that might improve the attendance at the treatment programme.
Methods

Subjects
The present study was designed as a retrospective survey, based on subjects attending the Outpatient Clinic for the Treatment of Obesity, University of Padua, between 1999 and 2002. The charts of 383 patients aged 15-82 y were examined from the first clinical evaluation until 1 y of diet ambulatory treatment. The exclusion criteria from the baseline sample included: body mass index (BMI) o25 kg/m 2 , pregnancy, endocrinal diseases and cancer, which might induce weight variation, and severe mental illness. From the study group subjects who underwent surgical treatment for severe obesity were also excluded. All the patients, on the first clinical visit, underwent an examination, which included, in the first study section, a general questionnaire concerning sociodemographic and lifestyle data; previous dietetic treatment; familiarity with obesity; obesity-related disease (hypertension, type 2 diabetes, dyslipidaemia, osteoarthritis, cardiovascular diseases, gall-bladder diseases, hyperuricaemia) and depressive syndrome. Depressive syndrome diagnoses were clinically formulated by specialists, according to the operational criteria of the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 16 Parent's weight status was assessed to establish the presence of familiarity with obesity. Educational attainment was measured in years of schooling. Working status was defined as full-time or not full-time working condition. Living status was reported as living alone or with others. The level of physical activity was assessed with questions on hours of mild, moderate, high and vigorous activity undertaken each week and scored from 1, which corresponds to sedentary life, to 5, which corresponds to vigorous physical activity. Cigarette smoking was defined as current, past or never. Current smokers were defined as participants who reported smoking Z1 cigarette/s for at least the past year.
Anthropometric measurements
The second section of the evaluation consisted in a physical examination, which included anthropometric measurements. Height and weight were measured with the subjects barefooted and lightly dressed. Body weight was measured on a balance beam platform scale to the nearest 0.1 kg.
Height was taken by a stadiometer at head level to the nearest centimetre with the subject standing barefooted, with feet together. BMI was calculated as weight in kilograms divided by the square of height in metres. Circumferences were measured to the nearest centimetre using a flexible steel tape with the subject standing. The abdominal circumferences (waist) were measured at the end of expiration by wrapping the tape at the level of the umbilicus.
17,18
Dietary assessment In the third section, trained dietitians performed structured interviews to assess habitual food patterns of consumption. The problem of how to measure the habitual food intake in studies of obesity remains an enigma in nutritional research, and dietary surveys represent the most important study bias, since there are several and different methods: Food Frequency Questionnaire, 7-day recorded diary and 24 h recall are only some of the most frequently used ones. 19 In our study, the usual dietary habits were measured by the 'Modified Dietary History'. 20 This method was already validated in previous studies, even in elderly subjects, with the record for 3 days. 21 A sufficient concordance between the two methods emerged from the studies in the Italian population, even if the Modified Dietary History overestimated the intakes. 22 Intake and composition of the diet were not taken into account in this study because we assumed that the overall dietary pattern may affect the compliance to ambulatory diet treatment more than individual nutrients and energy intake. The study was, therefore, focused on the qualitative aspects of the dietary habits, regarded as the distribution, in terms of frequency of consumption, of the most common foodstuffs. 19 Thus, subjects were asked to indicate their habitual food choices and their usual patterns of consumption of the different foodstuffs on a daily, weekly, monthly or yearly basis. For the patients, this served also as an excellent opportunity to identify individual eating habits.
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Patterns of food consumption were investigated through the use of food scores reported as daily frequency of consumption and calculated as follows: fruits and vegetables scores were computed by adding the number of times per day fresh fruit and vegetables (except potatoes) were consumed on average at different meals or snacks, with seasonally adjusted values used to account for the number of months per year each fruit or vegetable was in season. Sweets and dessert score included sweet biscuits, cakes, ice cream, jams, chocolates and honey. Cereal products score included breakfast cereals, rice, pasta, pizza and bread. Dairy products score was calculated as the daily frequency of consumption of cheese, cottage cheese, cream and custard. Meat score was computed by calculating the number of times per day white (poultry and fish) and red meat (pork, beef, lamb) were eaten on average. Alcoholic score was computed by analysing the presence of habitual consumption of alcoholic beverages, like wine or beer, at mealtime.
Treatment programme
The basis of the programme consisted in a first clinical evaluation, at the outpatient clinic, followed by control visits, planned every 4 weeks at least. On the first visit, the patient met both the physician and dietitian for physical examination, comorbidities evaluation, and for dietary survey, providing the data required to fill up the medical charts (sociodemographic, lifestyle data, anthropometric measures, dietary habits and so on). On the follow-up visits, the physician and dietitian assisted the patient in the monitoring of weight, and addressed certain themes such as self-monitoring, reinforcement, nutrition education and beneficial effects of physical activity, in order to improve the behaviour modification and promote dietary changes. 3, 4 On all these visits, every patient received similar dietary and behavioural counselling and support. It was made clear to each subject that he/she was responsible for his/her own eating pattern and his/her own ability to change behaviour; nevertheless, a telephone number to directly contact the dietitian for any kind of dietary and behavioural counselling was given to all patients. The ambulatory dietary treatment provided a standard hypocaloric balanced diet (1200-1350 kcal/d) with 15-20% of the energy intake from protein, 25-30% from lipid and 50-55% from carbohydrates. A high intake of complex carbohydrates and fibre was recommended. Patients were strongly encouraged to adhere to three main meals a day and two snacks largely based on fresh fruit. The patients were all strongly recommended not to withdraw from follow-up visits. These were all free of charge, and the patients were not supposed to be recalled if they did not attend the control visits.
Statistical analysis
All analyses were performed with SPSS for Windows, version 11.5 (SPSS Inc., Chicago, USA). The drop-out pattern was first analysed by comparing the baseline characteristics of the completer and noncompleter groups. For the comparisons between the two groups, according to all the factors recorded at baseline, a two-sample t-test (for normally distributed variables) or the Mann-Whitney-Wilcoxon rank-sum test (for not normally distributed variables) was used. The w 2 test was used to compare nominal data. The univariate significant factors of these tests were then examined as independent variables in direct multiple logistic regression with the dependent variable drop-out. P-values o0.05 were considered significant.
Results
A total of 296 patients left the ambulatory treatment by the end of the 12th month of the follow-up period. Among these noncompleter patients, 205 subjects (69.2 %) dropped out in the first 3 months of follow-up (nearly 80% of them abandoned the treatment at the first visit), an other 61 patients (20.6%) left the programme between the 3rd and the 6th month, and 30 subjects (10.1%) withdrew in the last 6 months of the study period. In all, 87 subjects (22.7%) completed the 1-y ambulatory treatment period. According to our results, the noncompleter differed from the completer patients in the following manner (Table 1) : they had slightly lower weight, BMI and waist circumference mean values, and they were further regularly employed in full-time jobs. The completer patients were principally pensioners and housewives; moreover, they had a higher number of obesityrelated diseases and were as a resultmore depressed and affected by osteoarthritis. Dietary habits of noncompleters differed from those of completers as shown in Table 1 : the average daily frequency of consumption of fresh fruit was significantly lower in noncompleters. No statistically significant differences had been found among the other food groups, even though the analysis of mean values showed a particular trend in dietary habits among the noncompleters: they had the higher mean daily frequency of consumption of sweeteners ( The multiple logistic regression showed that full-time job condition, the absence of depressive syndrome and obesityrelated diseases were independent factors associated with the drop-out pattern (Table 2) . Working in a full-time job was the best predictor of premature withdrawal (odds ratio (OR) ¼ 2.40).
Discussion
In weight-loss programmes, drop-out rates are often high, with reported ratio up to 50% within 6 weeks, and only programmes combining behaviour modification, nutrition counselling, diet therapy and repeated weight monitoring provided to be an effective tool in promoting dietary changes and increasing physical activity. In our ambulatory treatment programme, behavioural therapy was carried on individually, on each clinical evaluation, by the physician and dietitian, in contrast with other academic treatment programmes, in which group meetings were regularly planned. These differences may give an account on the drop-out rate disparities. In our sample, more than 50% of the outpatients withdrew the follow-up visits by the end of the 3rd month and about 23% left the treatment after 1 y, according to the results reported by some previous clinical trials. 5 Our sample showed that the frequency of previous diet therapies had no influence on drop-out rates, as pointed Drop-out in obese outpatients EM Inelmen et al out in other studies, 24 in contrast with the commonplace judgement that patients who have undergone numerous previous attempts to lose weight usually withdraw from the diet more frequently than patients seeking support for the first time. 24 Gender is not related to the drop-out pattern, in this study, maybe because of the elevated prevalence of women among the outpatients, as seen in literature. 25 Dropout in the present study was not significantly correlated to age, in contrast with some previous trials in which the completers were significantly older than the noncompleters. 2, 5, 6 This divergence may be due to the different age range considered in our study (15-82 y old), which makes it difficult to compare with previous trials, largely based on samples of middle-aged subjects, with no elderly patients included. However, we found noteworthy disparities between completers and drop-outs, in relation to BMI and waist circumference values. In contrast with studies by Andersson and Rössner 13 and Clark et al, 26 BMI of completers was found to be significantly higher than that of noncompleters.
Abdominal circumference, which is commonly used as an indicator of visceral adiposity in adult population, [27] [28] [29] [30] [31] [32] was considerably lower in premature withdrawing patients. As the multiple logistic regression demonstrated, neither the BMI nor the waist circumference was independent predictor of drop-out. We hypothesised that the severity of overweight does not influence per se the drop-out pattern since obesity is not complicated with other associated conditions. Actually, the results of the multiple logistic regression underlined an evident relationship between drop-out rates and the number of obesity-related diseases. However, the presence of various pathologies, including metabolic abnormalities, seems to raise the motivation to healthier diet programmes and consequently to the follow-up clinical visits, as hypothesised in other clinical trials. 33, 34 Moreover, in our findings, depressive syndrome was considerably more recurrant in completers than in drop-outs, even though research examining the prognostic significance of depressive symptomatology on weight-loss treatment has been inconclusive. Nevertheless, a higher lifetime prevalence of mood disorder, depressive syndrome and general psychological distress has been found in individuals who are overweight. 35, 36 To date, the most consistent evidence is the correlation between drop-out rates and binge eating disorders. 37, 38 Unfortunately, data on prevalence of binge eating disorders in our study are not available, since we considered only the presence of diagnosis of depressive symptomatology. In our opinion, it may be possible that depressive symptomatology and comorbidity may interfere with the compliance to clinical visits and weight-loss efforts both by reducing the compliance to the treatment or by reinforcing the motivation towards it, since the depressed patients are more worried about their health status. Although the direction of causality among these factors cannot be easily determined, the results of multiple regression analyses in our study seem to confirm that mood disorder and psychological distress may interact to reinforce, rather than decrease, the compliance to treatment, as it has been supposed in other studies. 39 With regard to socioeconomic status, the strongest predictor of drop-out was working full time. The most common reason cited in clinical trials for dropping out of the treatment programme is a conflict with work schedule. 40 Personal problems, no wish to participate and unknown reasons are commonly accounted as reported in other studies 13 while complaints with the diet are barely reported as reasons for dropping out. 13, 40 Frequently, missing sessions are often a consequence of problems with adherence to the prescribed diet and subsequently problems with weight loss; this may be a reason for dropping out, which patients may not be too willing to admit. 15 In our study, the conflict with work schedule seemed to be one of the most important predictors of drop-out, since the full-time job condition considerably increased more than twice the premature withdrawal risk.
The level of physical activity had no influence on drop-out rates, maybe because of homogeneity of the clinic sample, which consisted of 80% subjects with sedentary life style. According to our analyses, even the smoking habit did not seem to influence drop-out rates, although a slightly higher prevalence of current smokers was seen in the completer group. Several studies reported that ceasing smoking is more likely to be mentioned as a cause of weight gain, 41, 42 but no reference to the smoking habit as a predictor of premature withdrawal has been reported. A slightly higher prevalence of subjects living alone was found among completers. Social support is demonstrated to be positively correlated to weight maintenance, 43 whereas involving spouses in the treatment programmes shows an ambiguous effect on the weight-loss programme: such relationships may be beneficial or destructive. 44 Among completers, the daily frequency of consumption of fresh fruit was significantly higher than in noncompleters. Nevertheless, the logistic regression does not support the independent effect of the frequency of fruit consumption on drop-out risk. According to the international literature, the habitual consumption of fresh fruit, along with a greater intake of vegetables and relatively less red meat and dairy products, is commonly associated with healthier dietary habits and lifestyle, [45] [46] [47] [48] reduction in CVD 49 and cancer risk. [50] [51] [52] The slightly higher frequency of consumption observed both for fresh fruit and vegetables, in completers, may be related to the higher prevalence of obesity-related diseases, metabolic abnormalities included. Thus, the healthier dietary habits of completers might be a consequence of various health problems that lead to better adherence to diet programme recommendations, as hypothesised in several trials. 33, 34 Differences (even though not statistically significant) in the average frequencies of consumption have been noted for sweeteners, dairy products, white meat and alcoholic beverages: actually, sweeteners were reported more recurrently by drop-outs, as dairy products and alcoholic Drop-out in obese outpatients EM Inelmen et al beverages (principally red wine, at mealtime), whereas white meat was more commonly reported by completers; confirming the healthier pattern of consumption of completers vs noncompleters. According to the international literature, even though the association between alcohol consumption and body weight remains an enigma for the nutritionist, moderate alcohol drinkers tend to consume a healthier diet when a preference for wine is taken into account. 53, 54 The diet programme of this study did not provide any alcoholic beverages even in a small amount, and so, in our opinion, this might have contributed in decreasing the compliance to the diet. The problem of how to measure the habitual food intake in studies of obesity remains an enigma in nutritional research. The doubly labelled water technique gave credence to the existence of obesity-specific under-reporting. 55 Since it is becoming increasingly acknowledged that selective reporting error does occur, it is important to emphasise that correction for energy intake is not sufficient to eliminate the biases from this type of error. 56 Therefore, as Togo et al 19 pointed out, the focus of nutritional research must shift from a nutrient-based approach to that of describing food intake patterns, 57 defining them as 'the distribution (by frequency)
of foods in the habitual diet'. Furthermore, from a public health perspective, the combinations of immediately identifiable foods may be more useful as the basis for nutrition recommendations. We agree with Lissner 56 about the urgent requirement of additional research to examine the consequences of under-reporting errors on analytical epidemiological studies: these errors, which would produce both unpredictable and complex consequences, could explain why our data on diet habits are not statistically significant in the multiple regression analysis.
In conclusion, the presence of obesity-related diseases, depressive symptomatology and healthier dietary habits might improve the adherence to the diet ambulatory programme, and raise the motivation to undergo weightloss treatment. The full-time job condition seems to be the strongest predictors of drop-out rate in obese and overweight outpatients. Prospective trials are needed to provide suitable recommendations that can really solve the problem of dropout. Collaborative educational programmes in which employers, patients and physicians are all involved will be desirable. Programmes of physical training, and education regarding healthier food choices easily accessible to employees should be an example of intervention, since working full hours remains the best predictor of non compliance to obesity ambulatory treatment.
